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Abstract

Background: Despite the advantages of prophylactic treatment for hemophilia, patients tend to discontinue or not
adhere to it because of several challenges such as long-term use, high cost, young patients transitioning to adoles-
cents, and switch to self-infusion or self-care. The goal of this systematic literature review is to emphasize adherence
to and efficiency of prophylactic treatment in adults.

Methods: A literature review was conducted in PubMed, Embase, and Cochrane databases until April 2021 accord-
ing to PRISMA guidelines, and the protocol was registered with PROSPERO (CRD42020220085). Studies evaluating the
efficacy of prophylaxis in enhancing the quality of life were included.

Results: A total of 31 articles involving 2379 patients with hemophilia were included in this systematic review. Of
these, 26 studies were observational, questionnaire-based studies, and 5 were randomized controlled trials. The
majority of studies reported lower annualized bleeding rates in patients receiving prophylaxis compared with those
receiving on-demand treatment or those who discontinued prophylaxis. Standard-dose prophylaxis was reported to
be effective in most of the studies. In developing countries like China, data suggest that low doses were administered
because of limited available resources. However, standard dose or individualized prophylaxis should be provided

to prevent joint damage in the long term. Compared with adults, greater adherence to treatment was observed in
patients aged < 16 years.

Conclusion: This systematic review emphasizes the importance of adherence to prophylaxis among young adults
transitioning from childhood. In countries like China, low-dose prophylaxis can help in preventing joint bleeds in the
short term, but in the long term, standard-dose therapy has shown high adherence among young adults and better
joint health, in turn improving the quality of life.
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Introduction A accounts for 80-85% of all hemophilia cases [2—4].
Hemophilia A and B are X chromosome-linked bleed- Consequently, the ability of the blood to coagulate gets
ing disorders caused by mutations in factor VIII (FVIII) impaired, leading to an increased risk of delayed bleed-
and factor IX (FIX) genes, respectively [1]. Hemophilia  ing, which in turn results in serious and life-threatening
health problems. It is more frequently observed in males
compared with females and may be caused by homozy-
TCDo”eSpO“dencei Jsun-cn@qq.com . . gosity and lionization [1, 5]. On the basis of clotting fac-
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Patients with severe hemophilia represent about half of
diagnosed cases [2, 6, 7].

The common serious sites of bleeding in hemophilia
include joints (hemarthrosis), muscles, especially deep
compartments (iliopsoas, calf, and forearm), and mucous
membranes in the mouth, gums, nose, and genitouri-
nary tract, whereas life-threatening bleeding sites include
intracranial, neck/throat, or gastrointestinal regions. The
frequency of bleeding varies depending on the site: joints
(70-80%), muscle (10-20%), other sites (major bleeds;
5-10%), and central nervous system (<5%) [2]. The risk
of mineral density is high in patients with hemophilia
compared with the normal population, which may be due
to severity of hemophilia, hemophilic arthropathy, and
the resultant immobility. Hence, the World Federation of
Hemophilia (WFH) recommends regular physical activ-
ity [8].

Hemophilia A has an estimated incidence of approxi-
mately 24.6 cases per 100,000 births [8]. According to
the WFH Annual Global Survey of 2018, the number
of people with hemophilia around the world is approxi-
mately 400,000, with India reporting the highest preva-
lence (20,778), followed by the United States (17,757) and
China (14,390) [2-4].

Evidence suggests that prophylaxis with factor replace-
ment drugs, plays a significant role in reducing the
number of bleeds per year and prevents joint damage
when compared with on-demand treatment. Although
approximately 400,000 people globally are affected by
hemophilia, only 25% receive adequate treatment [2]. In
China, the registration rate for patients with hemophilia
is very low, and of the registered patients, only 15% and
7% aged < 18 years and > 18 years, respectively were esti-
mated to be on prophylaxis [4]. The number of patients
under prophylaxis is increasing but still low in China.
Inadequate treatment of hemophilia can lead to joint
damage, which would eventually lead to increased pain,
reduced physical activity, necessity of synovectomy, or
prolonged bleeding due to injury or surgical procedures
or severe bruising [9, 10]. Hence, the goal of hemophilia
management guidelines such as WFH, NORDIC, and
Chinese is to prevent bleeding and the associated mus-
culoskeletal complications, which restores normal life
activities and social participation attained using prophy-
laxis [5, 8, 11, 12]. The WFH recommends initiation of
prophylaxis at any age to reduce hemarthrosis and slow
down the progression of hemophilic arthropathy [8]. As
per National Hemophilia Foundation (NHF) guidelines,
patients with hemophilia benefit from lifelong preven-
tive treatment. British Society for Hematology (BSH)
guidelines recommend that adolescents and adults with
severe hemophilia should be encouraged to continue
regular prophylaxis, and the frequency and dose should
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be adjusted according to their bleeding phenotype and
individual pharmacokinetic (PK) data [13]. In China,
the WFH began its intervention in hemophilia care in
1993 and established the Hemophilia Treatment Center
Collaborative Network of China (HTCCNC) consisting
of 6 core hemophilia treatment centers (HTCs) in 2004
[3, 14]. Now the number of HTCs has expanded to 115.
Though standard dose is recommend, due to limited fac-
tor availability and high costs, HTCCNC conducted stud-
ies to show benefit of low dose prophylaxis [14].

Prophylactic treatments mainly include treatment by
intravenous injection of factor concentrate. The proto-
cols for prophylactic treatments are classified, depend-
ing on the situation, as episodic (on-demand treatment,
at the time of clinically evident bleeding), intermittent
(periodic, treatment given to prevent bleeding for peri-
ods not exceeding 45 weeks in a year), and continu-
ous (primary, secondary, and tertiary prophylaxis) [2].
Although prophylaxis is a gold standard of care for treat-
ing severe hemophilia, its use is limited by issues such as
patient’s age, physical activity, lifestyle, joint status, ways
of assimilating inconsistency in bleeding phenotype, dos-
ing levels, dosing intervals, individual response to factor
concentrate, and adherence to treatment. Individualized
prophylaxis can be an alternative approach that helps to
address these issues [15].

Adherence to treatment recommendations and follow-
up is an ongoing challenge common to long-term medi-
cal conditions. Data suggest that up to 20% to 87% of
patients with hemophilia do not follow the prescribed
treatment [16-19]. Despite the advantages of prophy-
lactic treatment for hemophilia, patients tend to discon-
tinue or not adhere to it because of challenges such as
long-term use, high cost, young patients transitioning
to adolescents, and switch to self-infusion or self-care.
In China, national reimbursement drug list (NRDL)
does not provide financial assistance for adult prophy-
laxis which may lead to discontinuation of prophylaxis in
patients aged > 18 years. The WFH recommends age-spe-
cific hemophilia camps to understand the importance of
adherence to prophylaxis and develop self-infusion skills.
Despite multiple national guidelines, clinical evidence
elucidating the outcomes of non-compliance to prophy-
lactic treatment in hemophilia patients transitioning to
adolescents is limited. Hence, there is an unmet need for
designing transition therapy.

The present systematic literature review therefore sum-
marizes factors (barriers and promoters) for adherence to
prophylactic treatment in young adults, the effect of non-
adherence to prophylaxis, the importance of prophylaxis
in young adults, and the effect of different doses (low,
medium, and standard dose) and durations of treatment
(short and long term) on patients’ health.
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Methodology

A systematic literature review was performed as per the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines (Fig. 1) [20] and
was registered with PROSPERO (CRD42020220085).
We searched PubMed, Embase, and Cochrane data-
bases until December 2019. The search was updated till
April 2021. The following search strategy was used to
identify articles: ’hemophilia’/exp AND (‘adolescent’/
exp OR ’child’/exp) AND (’patient compliance’/exp OR
‘'medication compliance’/exp OR ’quality of life’/exp
OR ’self care’/exp OR ’self concept’/exp OR ’transition
to adult care’/exp OR ‘adult’/exp). Two reviewers inde-
pendently screened the abstracts and full texts for eli-
gibility of inclusion. Studies [randomized clinical trials
(RCTs), original and observational studies] published
in English that evaluated the efficacy of prophylaxis
in improving quality of life were considered eligible.
Articles reporting insufficient data, studies published
in languages other than English, articles on non-factor
replacement, and articles on topics other than prophy-
laxis were excluded from the study.
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(hemophilia’/exp) AND (‘adolescent’/exp OR ’child’/
exp) AND (patient compliance’/exp OR ’medication
compliance’/exp OR ‘quality of life’/exp OR ’self care’/exp
OR ’self concept’/exp OR ’transition to adult care’/exp
OR ‘adult’/exp).

(hemophilia[Title/ Abstract]) AND ((adolescent|[Title/
Abstract]) OR (child[Title/Abstract]) OR (adult[Title/
Abstract])) AND ((patient compliance[Title/Abstract])
OR (medication compliance[Title/Abstract]) OR (qual-
ity of life[Title/Abstract]) OR (self-care[Title/Abstract])
OR (self-concept[Title/Abstract]) OR (transition to adult
care[Title/Abstract])).

Studies on prophylactic factor replacement thera-
pies such as FVIII in patients with hemophilia A were
included. Studies published in languages other than Eng-
lish, studies on prophylaxis using non-factor treatments,
reviews, and meta-analyses were excluded.

Duplicates and articles not meeting the eligibility cri-
teria were removed and disagreement was resolved by a
third reviewer. The following data from each study were
collected: (1) prophylaxis treatment, (2) study type, (3)
number of patients, (4) age of patients, (5) follow-up

Original search
(December 2019)

A 4

Total articles identified
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(0=241) )

v

Atticles screened (n=1260)

b

Rejected (n=1238)

A 4
Relevant articles
(n=22)

Updated search
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Fig. 1 Prisma flowchart
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period, and (6) outcomes measured. The data were seg-
regated on the basis of dose of FVIII used for prophylaxis
and duration of prophylaxis. The methodological quality
was assessed using Jadad scale for RCTs and Newcastle
Ottawa scale for non-RCTs.

WFH definitions [8]

Primary prophylaxis: “Regular continuous prophylaxis
started in the absence of documented joint disease, deter-
mined by physical examination and/or imaging studies,
and before the second clinically evident joint bleed and
3 years of age”

Secondary prophylaxis: “Regular continuous prophy-
laxis initiated after 2 or more joint bleeds but before the
onset of joint disease; this is usually at 3 or more years of
age”

Tertiary prophylaxis: “Regular continuous prophylaxis
initiated after the onset of documented joint disease. Ter-
tiary prophylaxis typically applies to prophylaxis com-
menced in adulthood”

Results

The search of the database yielded 2469 results after
removing duplicates, of which 31 articles with a total of
2379 patients with hemophilia were included in the pre-
sent systematic review. Almost all studies were on severe
hemophilia. The methodological quality of included non-
RCTs was done using Newcastle Ottawa scale was rep-
resented in Additional file 1: Table S1. Of the 30 studies
(Table 1), the majority (86.7%) were observational stud-
ies and 5 were RCTs. Eighteen studies (58.1%) studies
reported dosage of FVIII administered and 15 (50.0%)
studies reported the duration of treatment (Table 2).

Adherence to treatment

Several studies reported that discontinuing prophylaxis
is a common phenomenon in adulthood [29, 31, 32, 40].
The adherence to prophylaxis was reported to be higher
in patients below 16 years of age, which means that
patients tend to discontinue prophylaxis while transition-
ing from childhood to adolescence [17, 21]. Pérez-Robles
et al. reported higher adherence at 12 to 25 years of age,
in agreement with the study by Schrijvers et al. that
reported lower adherence in patients aged 25 to 40 years
[30, 32]. Hoefnagels et al. reported decreased parenteral
support and bleeding that has less impact on daily life as
important factors for non-adherence to prophylaxis [40].
An Italian study reported high adherence to prophylaxis
(80%) and increased physical activity in adherent patients
[38]. Furthermore, these studies suggested that adher-
ence to prophylaxis reduced with age from childhood to
adolescence to adulthood.
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Type of prophylaxis

Based on initiation time of prophylaxis, it is divided into
primary, secondary, and tertiary prophylaxis. Among
the studies included, 6 studies (2 studies on primary
prophylaxis [25, 34] and 4 studies on tertiary prophylaxis
[28, 33, 37, 42]) reported the type of prophylaxis given.
Two studies were based on either primary or secondary
prophylaxis [17, 30], whereas in 1 study both primary and
tertiary prophylaxes were followed [35]. From the stud-
ies, primary prophylaxis reported better results in terms
of joint health outcome and long-term health-related
quality of life (HRQoL).

Effect of prophylactic dose

Three different doses of FVIII are reported to be used for
treatment: low (10-15 IU FVIII/kg 2—-3 days per week or
1000-1500 IU/kg per year), medium (15-25 IU FVIII/
kg 3 days per week or 1500-4000 IU/kg per year), and
standard (25-40 IU FVIII/kg every 2 days or>4000 IU/
kg per year). Of the 17 studies reporting dosage, 7 stud-
ies reported standard-dose treatment [23, 24, 26, 30, 38,
43, 48] and 3 studies reported low doses [29, 42, 49]. In
5 studies, tailored prophylaxis was used [23, 34, 39, 46,
47]. Among the studies included, the dose of FVIII var-
ied from as low as 5 [U/kg to 50 IU/kg. According to the
studies, standard dose is preferred to low dose and tai-
lored prophylaxis is better than standard dose. Although
standard dose is preferred, some studies have reported
better outcomes even with low doses compared with on-
demand treatment [26, 29, 42, 44].

Effect of duration of prophylaxis

Prophylaxis can vary in terms of the duration of treat-
ment: short-term prophylaxis (1-3 months) and long-
term prophylaxis (continuous treatment). Of the studies
included, 2 studies reported short-term prophylaxis [37,
43], whereas 14 studies reported long-term prophylaxis
[7, 17, 22-24, 28, 31, 34-36, 38, 39, 41, 49]. Long-term
prophylaxis resulted in better outcomes than short-term
prophylaxis and also showed the need for continuing
treatment at adolescence and adulthood. A Chinese study
reported the effectiveness of full-dose prophylaxis in the
short term in reducing bleeding rates and also partially
preventing the progression of joint damage [46].

The majority of studies reported annualized bleeding
rates (ABRs) varying from zero joint bleeds to 11.8 bleeds
(Table 2). All the studies have reported better ABRs, joint
bleed rates, HRQoL with prophylaxis compared with on-
demand treatment. The HRQoL was measured by CHO-
KLAT scores. The scores were reported to be better with
prophylaxis than with on-demand treatment.
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Discussion

The present systematic literature review discusses the
need for adherence to treatment by young adults transi-
tioning from childhood to adolescents. The WFH recom-
mends prophylaxis over episodic treatment. Prophylaxis
can be initiated before or after onset of joint bleeding
and joint disease, but to ensure best efficacy, it should be
started as early as possible prior to joint bleeding. Early
initiation of prophylaxis also helps in reducing the risk of
intracranial hemorrhage [8]. The Medical and Scientific
Advisory Council of the National Hemophilia Founda-
tion also recommends prophylaxis at a young age prior to
onset of bleeding [50].

In the United States, the percentage of hemophilia
treatment centers (HTCs) prescribing primary prophy-
laxis had significantly increased from 19% in 2003 to 28%
in 2005, whereas secondary prophylaxis remained stable
and on-demand treatment was observed to decrease.
A similar pattern was observed in the United Kingdom
where primary prophylaxis increased from 30% in 2003
to 38% in 2005 [51].

In relation to prophylaxis treatment, two groups of
patients have to be addressed: adult hemophilia patients
who started primary or secondary prophylaxis and
maintained good joint health into adulthood and adult
hemophilia patients with advanced joint arthropathy
and on tertiary prophylaxis [25]. Studies indicated that
primary prophylaxis is better than tertiary prophylaxis
[22, 33]. The SPINART study showed the importance
of primary prophylaxis over secondary prophylaxis. In
patients on secondary prophylaxis, joint damage caused
in early adulthood was reported to progress [33]. How-
ever, secondary prophylaxis can slow joint deteriora-
tion and improve quality of life in adolescents and adults
compared with on-demand treatment [23]. Oldenburg
et al. also reported better results with primary prophy-
laxis compared with secondary prophylaxis. The study
reported better MRI scoring with primary prophylaxis
followed by secondary prophylaxis initiated at < 6 years of
age. Gringeri et al. also reported fewer joint bleeds (0.12
joint bleeds/patient/month) and no radiological signs of
arthropathy with primary prophylaxis [22]. A study in
China reported that 90% of boys (aged 6-9 years) with
hemophilia had arthropathy [52]. From the literature,
adult patients who started primary or secondary prophy-
laxis at a young age before joint damage have to continue
prophylaxis throughout their lives [25, 28, 33, 52].

If prophylaxis is not initiated at a young age and adoles-
cent and adult hemophilia patients show evidence of joint
damage, WFH recommends initiation of tertiary prophy-
laxis and should continue for long term to reduce the
number of hemarthroses, spontaneous and breakthrough
bleeding, and slow down the progression of hemophilic
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arthropathy [8]. The POTTER study reported the safety
and efficacy of long-term tertiary prophylaxis in adoles-
cents and adults with severe hemophilia [28]. The results
indicated a significant reduction in joint bleeds and delay
in hemophilic arthropathy. The study also reported no
target joints in 67% of patients (18 of 27) in the prophy-
laxis group and 19% (n=>5) in the on-demand group; 60%
of patients were reported to be adherent to prophylaxis
[28]. It is evident from the studies that tertiary prophy-
laxis reduces the total number of joint bleeds and delays
the progression of joint damage [28, 33].

Discontinuation of prophylaxis is commonly observed
in young adults transitioning from childhood, which
may be due to transitioning from parent care to self-
care, moving away from home with increased independ-
ence, and high cost of treatment [8, 24]. The barriers to
treatment adherence include patient-related factors,
condition-related factors, treatment-related factors,
and healthcare and socioeconomic factors (Fig. 2). The
most frequently reported reasons for non-adherence
to prophylaxis are reduction, fluctuation, or disappear-
ance of symptoms, forgetfulness, lack of time, difficulties
with self-treatment, and challenges in communicating
with HTCs to receive optimal care [53]. On the contrary,
Pérez-Robles et al. reported no effect of age, duration of
treatment, and prophylactic regimen on adherence [30].

VERITAS-Pro (Validated Hemophilia-Regimen Treat-
ment-Adherence Scale-Prophylaxis) was developed to
measure adherence to hemophilia treatment. A US study
evaluating adherence to prophylaxis using VERITAS-
Pro reported better adherence among pediatric patients
(score of 38) compared with adults (score of 45.8) [54].
In accordance with this result, a study conducted in the
United States, Canada, and Australia reported scores of
39.6 and 50.8 among children and adults, respectively
[18]. In an Spanish study, mean adherence rate was
reported as 82.5% using VERITAS-PRO questionnaire
[55].

Adult patients on continuous prophylaxis reported
better physical functioning and HRQoL than adults
who receive limited or no prophylaxis. Children
aged <12 years showed higher adherence to prophylactic
treatment than adolescents aged 12-18 years [54]. The
TEEN/TWEN study among late teens and young adults
reported increased bleeding and worsened HRQoL [24].
Similar results were observed by Fischer et al., but this
study provided insufficient information on the long-term
effects of stopping prophylaxis permanently in adulthood
[56]. Nijdam et al. observed long-term (10-year) effects
of discontinuing prophylaxis [31]. The patients devel-
oped significant arthropathy compared with patients on
prophylaxis [31]. In contrast, van Dijk et al. conducted
a study on the long-term effects of discontinuation of
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prophylaxis in adulthood and showed a low number of
joint bleeds and little change in arthropathy after 4 years
[7]. Patients with severe hemophilia were found to be
more adherent to prophylaxis than those with mild or
moderate hemophilia [27]. Zanon et al., reported reduced
in number of patients with at least one bleeding episode/
year in adherent patients after 3-year follow-up. The
study also reported more physical activity with medium
impact on joints in highly adherent patients compared
to non-adherent patients [38]. For adolescents to adhere
to prophylaxis, WFH has recommended to educate ado-
lescents on self-infusion, information on hemophilia to
ensure adequate knowledge about the disease, and age-
specific hemophilia camps to make them understand the
importance of adherence to treatment [8].

Different doses are recommended for prophylaxis [8].
The results of a study by Zhuang et al. comparing low-
and intermediate-dose prophylaxis with on-demand
treatment indicated that prophylaxis was better than
on-demand treatment; however, the prophylaxis doses
used did not prevent or reverse the progression of joint
damage [57]. Fischer et al. compared intermediate-
dose with high-dose prophylaxis and found reduced
joint bleeding among patients receiving high doses
and on long-term treatment [58]. Hence, of all the
doses standard dose is reported to be the most effec-
tive dose for prophylaxis [43]. In developing countries
like China, economic constraint and shortage of fac-
tor concentrates are the major challenges to prophy-
lactic adherence [42]. To overcome this, Hua et al. and
Li et al. studied the effects of low-dose prophylaxis
and suggested that even low-dose prophylaxis can
reduce ABR and improve the quality of life compared
with episodic treatment [42, 44]. A study by Andrawes
et al. reported that low-dose prophylaxis in severe
hemophilia preserves bone mineral density (BMD),
increases vitamin D levels, and decreases hemophilia
joint health score (HJHS) [59]. Kavakli et al. conducted
a study on low- and high-dose prophylaxis; the results
of the first 6 months indicated lower ABRs with high
doses, but ABRs with both doses were comparable in
the next 6 months [26]. A study by Wu et al. reported
that long-term use of low-dose prophylaxis resulted in
joint damage in all patients and that 81% of patients (17
of 21) had bone defects [60]. The magnetic resonance
imaging (MRI) score was reported as 13-24 in 52%
of patients (11 of 21). The higher the MRI score the
higher the number of joint hemorrhages. A study on
long-term joint health outcomes with regular low-dose
prophylaxis among Chinese pediatric patients with
severe hemophilia A reported better joint outcomes
compared with on-demand treatment. The study also
reported a certain degree of joint damage in all patients
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on low-dose prophylaxis, indicating the need for stand-
ard dose [49]. Hence, low-dose prophylaxis can be an
alternative to standard-dose prophylaxis, especially in
developing countries like China for short-term joint
preservation but it leads to more frequent clinical and
subclinical joint bleeding and joint damage in the long
term than standard-dose therapy.

Standard-dose prophylaxis preserves joints, helps in
greater adherence, and improves quality of life; hence,
it remains the primary option in China [44]. Escalating
the frequency of prophylaxis (initiating treatment with
a less intense dose [once a week] and gradually increas-
ing the frequency of dosing) helps in improving adher-
ence to treatment as the patients and families gradually
adapt to the treatment. This also results in reduced use
of central venous access devices. But care and follow-up
of patients on less intense doses are required because of a
high risk of bleeding until dose escalation is initiated [8].
In a study by Feldman et al,, tailored frequency-escalated
prophylaxis was studied in children aged 1.0 to 2.5 years
who were followed for a maximum of 16.1 years. The
study started with a low dose (50 IU/kg once weekly),
which was increased to 25 IU/kg on alternate days based
on the breakthrough bleeds. The alternate-day prophy-
laxis was initiated at a median age of 9.9 years. The study
reported very little arthropathy and very good health
outcomes with tailored frequency-escalated prophylaxis
and use of moderate amount of clotting factor compared
with standard prophylaxis protocols [34]. Dover et al.
also studied tailored frequency-escalated prophylaxis, in
which the patients were given prophylaxis at three differ-
ent dose regimens based on the bleeds. The study started
with a low dose of 50 IU/kg of body weight once a week,
which was increased to 30 IU/kg of body weight twice
a week and further to 25 IU/kg of body weight thrice a
week based on the breakthrough bleeds [39].

The WFH recommends escalation of prophylaxis with
measurement of trough levels and orthopedic interven-
tions, if required, to patients experiencing breakthrough
bleeds even after adhering to their prescribed prophy-
laxis regimen. Previously, a trough factor level of 1 IU/dL
(1%) was considered to be an adequate goal. But it was
recognized that patients remain at risk of bleeding with
1% trough level and recent studies showed less bleed-
ing with higher trough levels. Therefore, clinicians are
targeting to maintain higher trough levels (>3% to 5%,
or higher). However, to achieve higher trough levels, a
higher dose or more frequent infusions of clotting factor
may be required. Hence, personalized doses based on an
individual’s activities, lifestyle, and PK handling of factor
may help in reducing bleeds [8].

Sun et al. compared short-term full-dose prophy-
laxis and individualized prophylaxis. From the results,
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Patient-related factors

Condition-related
factors

Treatment-related
factors

Health beliefs

Frequency of bleeding

Intravenous infusion

Dosing regimen

Cost

Balancing the child’s care with other family and

Socio-economic factors Health literacy
L Acculturation
——  Access to HTC
HTC-related factors ———
Insurance

Fig. 2 Barriers to treatment adherence. HTC, Hemophilia Treatment Centers

social needs

PK-tailored individualized prophylaxis led to zero bleed-
ing and no joint damage in adults [47]. For individual-
ized treatment, physicians should consider the bleeding
pattern, treatment intensity, and joint health status.
Compared with standard-dose prophylaxis, tailored fre-
quency-escalated prophylaxis leads to very little arthrop-
athy and very good health outcomes. It also uses lesser
amount of clotting factor compared with standard dose,
thereby lowering the cost of treatment and overuse of
FVIII [34, 61]. Several predisposing factors such as fre-
quent episodes of immobility, lack of weight-bearing
exercises, and comorbidities associated with bone loss
lead to decreased BMD in patients with hemophilia.
Prophylaxis was reported to preserve BMD, whereas
patients on on-demand treatment never attained peak
bone mass [62, 63].

Global experience and its implications for future practice
in China
We reviewed adherence to prophylaxis in patients with
hemophilia at different ages along with effectiveness of
different doses and duration of prophylaxis. Of the 31
studies included, 8 studies are from China. From the
results, adherence to treatment was lower in young adults
and adults compared with children, which may be due to
lack of disease awareness, transitioning from adult care
to self-care, and availability of factor. A similar pattern
was observed in China. On the other hand, some stud-
ies from European countries showed a higher adherence
rate, which may be due to availability of factor, time spent
at HTCs, and quality of relationship with the hematolo-
gist and nurse [19, 55].

Clinical evidence from both China and other countries
suggests that, compared with on-demand treatment,
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even low-dose regimen can significantly reduce bleed-
ing in children with hemophilia, but caused a certain
degree of joint damage [26, 60]. With the improvement
of economic and medical conditions in the country, a
medium or standard dose is suggested, as standard-dose
prophylaxis reported better outcomes and prevented
progression of joint damage [24, 30]. Similar results
were observed with standard dose in China [46]. How-
ever, based on availability of dose in China, a low dose of
10 IU/kg of body weight 2 to 3 times a week is still com-
monly used. An individualized dosing regimen based on
age, venous access, hemorrhagic phenotype, PK charac-
teristics, and supply of coagulation factors is the most
preferred treatment option if accessible. Since, better
health outcomes were reported with less factor con-
sumption in studies using tailored prophylaxis in China
and other regions [23, 34, 47]. Overall, even low dose for
short-term is recommended in China.

As prophylaxis was initiated only in the last decade in
China, tertiary prophylaxis in adult patients with joint
damage is commonly observed. Evidences suggest bet-
ter clinical outcomes in Chinese patients on any type of
prophylaxis. In a study by Wu et al., a significant better
QoL was observed in prophylaxis treatment group [49].
Leopold II study, compared efficacy of BAY 81-8973
between Chinese and non-Chinese patients, the results
showed a comparable ABRs in both groups. Most of the
bleeds were mild to moderate and>90% of the bleeds
in Chinese patients required only <2 infusions which
may be due to current clinical practice in China, where
low-doses are used for prophylaxis. Patient’s education
by HTC lead to increased awareness of prophylaxis and
adherence but the access to prophylaxis may be limited in
some patients due economic conditions [48]. Neverthe-
less, there are no clear consensus on adult prophylaxis,
but from reports, prophylaxis with any dose for short-
term can reduce the number of bleeding episodes and
improve the quality of life [12]. HTCCNC in conjuga-
tion with WFH monitors hemophilia care in China and
encourages the use of standard-dose prophylaxis as a pri-
mary treatment option [42, 44].

Future perspectives

Although the usual treatment recommended for hemo-
philia A is FVIII replacement therapy, the most chal-
lenging complication with the course of treatment is
the development of anti-FVIII alloantibodies that affect
approximately one-third of patients [64, 65]. Such inhibi-
tors impact patient’s safety and effective treatment,
leading to an increased risk of morbidity and mortality,
which neutralizes the functional activity of FVIII clot-
ting factor administered with replacement therapy [66].
To overcome these, bypassing agents such as activated
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prothrombin complex concentrate and activated recom-
binant FVII are used. In addition, a growing interest in
alternative pharmacological therapies that act by enhanc-
ing coagulation, such as emicizumab, or inhibiting anti-
coagulant pathways, such as fitusiran and concizumab,
are under clinical investigation [67-69]. WFH guidelines
and BSH guidelines recommend Emicizumab prophy-
laxis [8, 13]. It is not recommended for acute bleeding
episodes, for breakthrough bleeds clotting factor concen-
trates are recommended or bypassing agents in patients
with inhibitors [8].

Conclusion

The results indicate that non-adherence to prophylaxis
among young adults transitioning from childhood can
lead to high ABRs and joint deterioration. Hence, adher-
ence to prophylaxis is critical among adults. Primary
prophylaxis gives better clinical outcomes while second-
ary and tertiary prophylaxis is better than on-demand
treatment. In countries like China, low-dose prophylaxis
can help in preventing joint bleeds in the short term com-
pared with on-demand treatment. However, in the long
term and with improvement in economic conditions,
standard-dose therapy or individualized prophylaxis is
suggested as it preserves joint health and improves the
quality of life, in turn helping in high adherence to treat-
ment among young adults.
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